Attachment site of grafted SCN influences precision of restored circadian rhythm.
Fetal hypothalamic grafts containing the suprachiasmatic nucleus (SCN) restore circadian locomotor rhythmicity when implanted into the third ventricle of SCN-lesioned hamsters. However, the quality of restored rhythms is variable, and the locomotor rhythms of grafted animals are generally less robust than those of intact animals. The present study explored whether anatomical features of the graft predict the quality of the recovered rhythm and whether such information might provide insight as to the target of the signal from the SCN that controls locomotor rhythmicity. The following graft parameters were assessed: distance between the attachment site of the graft and potential targets for the output signal from the SCN, number and overall size of SCN clusters, the size of the cluster closest to the SCN lesion site, and extent of vasoactive intestinal polypeptide (VIP) and vasopressin-associated neurophysin (NP) positive fiber outgrowth from the graft. The restored circadian activity rhythm was assessed by quantifying the precision of activity onset and the amount, period, and robustness of rhythmicity. The results indicate a significant positive correlation between the precision of activity onset and the proximity of the closest SCN cluster to the site of the lesioned host SCN. A more detailed analysis of the spatial location of the graft indicates that proximity of the graft in the dorsal and caudal directions, but not the rostral direction, is positively correlated with the precision of the recovered rhythm. This suggests two possibilities: the coupling signal may act on a site very near the SCN and travel preferentially in a rostro-caudal direction. Alternatively, the coupling signal may act on a site rostral to the SCN. That the site is not far rostral to the SCN was suggested by the lack of a correlation between the precision of the restored rhythm and the rostrally lying anterior medial preoptic nucleus. Finally, evaluation of NP- and VIP-ergic fibers in nuclei known to receive input from the SCN indicates that the extent of such innervation by graft efferents does not predict either the occurrence of recovery or the precision of the recovered rhythm. Overall, these results suggest that the target(s) of SCN pacemakers regulating locomotor rhythmicity lie in the hypothalamus, close to or rostral to the SCN.